The effect of NH, annealing on polysilicon thin-film transistors (poly-Si TFT) is investigated. Remarkable reduction of the off-state leakage current in self-aligned poly-Si NMOS TFT's is achieved by NH, annealing without degradation of on-state characteristics. NH, annealing is believed to generate positive fixed charges in the gate oxide near source and drain junction during NH, annealing. This positive fixed oxide charges reduce the electric field in the drain junction, resulting in the reduction of the leakage current. The NH, annealing can be applied effectively to fabricate high performance self-aligned poly-Si TFT.
Introduction
Polysilicon TFT'S are used as switching devices in active matrix liquid crystal displays and also as load devices in static random access memories. In order to reduce the loss of stored data in active matrix liquid crystal displays and to reduce the standby power of static random access memories, the leakage current of TFT's should be lowered. However, there are a large number of trap states in poly-Si film which generate large offstate leakage curent especially under high applied voltages. There are many techniques to reduce the leakage current in polysilicon TFT's. One effective method is to suppress electric field in the drain junction using the drain offset structure. t) However, the added series resistance of the ungated channel portion considerably reduces the'on-state current. The series resistance pro-plem can be alleviated by doping the offset region lightlt'')gt.by generating fixed oxide charge in the offset region.'' *) These methods require at least an additional lithography step and still have the problem of reducing the on-state current. We propose a new method to reduce the leakage current, while maintaining the onstate current in self-aligned poly-Si NMOS TFT's.
Experiment
The schematic main fabrication steps of NH, annealed devices are shown in Fig. 1 Fig. 1(a) Fig. 3(a) shows the dependence of leakage current on annealing temperature for a fixed time of 30 min. Jhe Io-Vo characteristics are nor hardly affected by 6-50"C NH, annealing, while the annealing temperature of 8fi)"C is most effective in the reduction of the leakage curent. Fig. 3(b) annealing is more effective in generating the fixed oxide charge in CVD oxide than higher remperature annealing and that the value of fixed oxide charge generated b1, NHrannealing at 8U)"C in densified CVD oxide is nearly saturated for 30 min NH. annealing.
The activation energies of the drain current are shown in Fig. 4 . The activation energy of the off-state 
